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mcommcM rat m b  b u k f i t s  o p i b
OKTKLOnm OP LOW COR HOUSING TECHIOLOCY
■y
I. 1. Uttin|*
The American public and, unfortunately, thorn in planning and policy­
making positions have given little attention to recent developments in hous­
ing technology. In spite of rather wide-spread disapproval of the monotony 
of much pre-fabrlcated housing, the potentials of housing technology are not 
understood and the industry continues to be treated as a handicraft Industry.
In this vacuous situation it is becoming increasingly apparent that the 
efforts to provide adequate housing to low-income families are falling short 
of needs in the United States.
Traditionally, lew-income families have found housing either in "shanty 
towns" or in neighborhoods having undergone several rounds of filtering.
Though filtering may reduce the mortgage payment of a unit, heat and utili­
ties would be at least as high as before and maintenance costs on the aging 
structure would surely be higher. One might, then, question arguments such 
as those of Welfeld for the accelerated rates of turnover of older proper­
ties as the primary source of low-cost housing.1 In recent decades, with 
greater weight given to social consciousness in political decision-making, 
there have been attempts to provide new housing for the poor. Neither 
process has provided adequate solutions.
Local govem smnts have typically been quite ineffective in maintaining 
minimum housing standards in the filtering process and have Incorporated little 
of the potential of technology in meeting the housing needs of low-income families 
"Operation Breakthrough" hat been the subject of much optimistic journalism and 
may eventually present some convincing arguments through cost reductions to the 
industry and to local governments for the Inclusion of more technological advances 
in local housing programs. Experience to date indicates that there are conditions 
which must be met before potential benefits of low-cost housing technology can
be realised. These conditions far exceed the current assignment of space for 
trailer parks" with which many communities condescendingly accept "housing 
technology."
While it is currently popular to derisively describe the traditional 
construction Industry as medieval or archaic and to ascribe this sad state of 
affairs to the lntranslgeance of unions, the Inflexibility of building codes, or 
the inertia of the lnduatry generally, the present organisation and character of 
the residential construction industry is a response to attributes of the social 
and economic nature of the nation which are too deeply rooted to be explained 
•Imply by the inertia of unions, codes, and Industry. On the contrary, it can 
be shown that the residential construction Industry has necessarily exhibited a 
rather high degree of responsiveness to the social and economic determinants of 
effective demand. These observations on the construction Industry can be sure 
clearly seen if the question of housing supply is approached, not solely as a 
technical problem la production, but also as an organisational problem which is 
determined by exogenous and endogenous objectives and constraints.
*M. Arch., Ph.D. candidate. University of WiscoMln
**Ph.D., Assistant Professor, University of Missouri - St. Louis
Mrving ■. Velfed, "Toward a law Pedaral Nousins Poller." The Pi*llc 
Interest, Bo. 19, Spring 1970, p. 31. fsrttY
and X. S. Miller**
Characteristics of Housing Demand
If it is accepted that the primary objective of the Industry is the 
satisfaction of exogenously generated desund,2 *4then the specific attributes of 
that demand will circumscribe a number of possible industrial structures which 
would be capable of meeting that demand. This number can be either large or 
small depending on the particular demand characteristics.
Looking specifically at the demand for non-farm housing, a number of 
characteristics are apparent:
The types of units demanded cover a variety of substantially different 
unit-types. In addition to the general categories of single family, townhouse, 
imp- three- and four-plex, garden apartment, and high-rise apartment, different 
clients insist on substantially different products within each of these classifi­
cations. Approximately 60 percent of all units constructed In the United States 
are constructed on a contract basis for a purchaser.2
The diversity introduced by differences in unit-types and in clients is 
compounded by the fact that these units are constructed in different locales, 
and, therefore, are subject to significantly different building regulations. 
Documentations of the needless diversity of building codes are abundant;^*6 
however, the National Commission on Urban Problems has estimated the cost of 
meeting all excessive6 code requirements in nineteen counties and six cities in 
the states of Georgia, Maryland, Kentucky, North Carolina, Virginia, and Ohio 
(the marketing area of one manufacturer) to be $2,492 per house.7 8
The total demand for new additions to the housing stock is subject to 
wide fluctuations. Housing is a durable good. As with most durable goods, at 
any particular moment in time, almost all of the supply of available units will 
be provided by the existing stock. The demand for new additions to stock will be 
significantly Influenced by the degree to which the existing supply satisfies 
total demand. If, due to population growth or increases in real, permanent, or 
apparent Income, total demand exceeds the amount which can be supplied from the 
existing stock, a demand for new construction will exist.®
When social and economic conditions change and when these changes are 
manifested by a change in effective demand for housing, the bulk of the Impact 
will be felt in the demand for new additions to stock. While the number of units
*The argument that demand is at least partially endogenously determined, 
which is true for many industries in the U.S., is not persuasive for the resi­
dential construction Industry. While it is not being asserted that demand is 
wholly the function of external factors, literature from within the industry 
indicates both the primacy of external factors and the inability of the Industry 
to exert appreciable internal control over demand. See, for example "Are You 
Selling a Bouse —  or an Investment" House and Home. November, 1965, pp. 92-102; 
"Marketing" House and Home. May, 1965, pp. 74-106; and "Who Buys the House and 
Why," House and Home. November, 1967, pp. 82-85.
^The President's Committee on Urban Housing, A Decent Home (Washington,
D.C.: Government Printing Office, 1969), p. 151
4
Advisory Commission on Intergovernmental Relations, Building Codes:
A Program for Intergovernmental Reform (Washington: Government Printing Office, 
1966), p. 63.
^President's Committee on Urban Housing, A Decent.Hdme. p. 199.
6
Lxcesaive being defined as exceeding model codes or FHA requirements.a
^National Commission on Urban Problems, Building the American City. 
(Washington, D.C.: Government Printing Office, 1969), pp. 262-263.
8Not all demand for new additions to stock is a residual of the amount 
of housing units which can be supplied by the existing stock. A  snail portion 
of the demand for aaw units exists Independent of the existing stock. For a 
more detailed discussion see Richard F. Muth, "The Demand for Non-Farm Housing,” 
in Arnold Harberger, ed., The Demand for Durable Goods (Chicago: University of 
Chicago Press, I960), pp. 24-96.
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In Che existing stock which sre svsllsble for ssle or rent will be somewhat 
responsive to changes in social and economic conditions, in the short run the 
aost visible and probably most accentuated response will be in housing starts.
The volune of each unit-type densnded shifts over a wide range. Aggre­
gating annual data on housing starts for the period 1951-1969 to only two najor 
unit-types still discloses substantial variation both within these unit-types snd 
for the Industry as a whole, (Table 1). While population growth over the sane 
period would suggeat that the industry would have been faced with continually 
increasing demand, effective demand clearly contracted in the years 1951, 1956, 
and 1966 for the industry as a whole.
TABLE 1 - UNITED STATES NON-FARM HOUSING STARTS. 1951-1969
Non-Farm Z Change Single Z Change Multiple Z Change
Housing from Prev- Family from Prev- Family from Prev-
Year Starts lous Year Starts lous Year Starts lous Year
1951 980,000 - 2 5 . 1 9 892,000 - 2 2 . 5 0 88,000 - 4 4 . 6 5
1952 1,023,000 + 4.39 939,000 + 5.27 84,000 -  4 . 5 4
1953 1,027,000 + 0.39 933,000 + 0.64 94,000 +11.90
1954 1,167,000 +13.63 1,077,000 +15.43 90,000 - 4 . 2 5
1955 1,277,000 + 9.42 1,190,000 +10.49 87,000 -  3 . 3 3
1956 1,063,000 - 1 6 . 7 5 981,000 - 1 7 . 5 6 82,000 -  5 . 7 4
1957 960,000 -  9 . 6 8 840,000 - 1 4 . 3 7 120,000 +58.54
1958 1,103,000 +14.90 933,000 +11.07 170,000 +41.67
1959 1,294,000 +17.32 1,079,000 +15.65 215,000 +26.47
1960 1,209,000 - 6 . 3 3 995,000 - 7 . 7 8 214,000 - 0 . 4 7
1961 1,270,000 + 5.05 975,000 -  2 . 0 1 295,000 +37.85
1962 1,414,000 +11.33 992,000 + 1.74 422,000 +43.05
1963 1,488,000 + 5.23 1,021,000 + 2.92 467,000 +10.66
1964 1,422,000 - 4 . 4 3 972,000 - 4 . 8 0 450,000 - 3 . 6 4
1965 1,386,000 -  2 . 5 3 964,000 -  0 . 8 2 422,000 -  4 . 0 0
1966 1,104,000 - 2 0 . 3 5 779,000 - 1 9 . 1 9 325,000 - 2 2 . 9 8
1967 1,220,000 +10.51 844,000 + 8.34 376,000 - 1 5 . 6 9
1968 1,427,000 +16.97 900,000 + 6.40 527,000 +40.16
1969 1,378,000 - 3 . 4 3 707,000 - 2 1 . 4 4 671,000 +27.32
Source: Compiled from FHA Reports
The total volume of units demanded is an aggregate of the demands in
widely varying geographic sub-areas. While it is convenient to speak of demand
in terms of aggregated national figures for the purpose of roughly defining 
national resource needs and for the purpose of enlisting political support for
national programs, it is misleading in the sense that a national market for 
housing does not exist. Instead of a national market, there are several hundred 
distinct, discrete, local, geographic markets.
Within these distinct local markets, demand will vary quite widely in 
total volume and in the volume of each type demanded. This observation does not 
discount the Importance of factors affecting demand which are national in scope, 
but. Instead points out that local demand is a function of both local and 
national and social and economic conditions and is, therefore, likely to vary 
more widely than if it were a function of only national or local factors.9 *
Within geographic markets the volime of particular unit-types demanded 
shifts over a wide ranxe. Because local markets respond to local as well as to 
national forces, variations from even the erratic national performance of the 
industry will occur. At the local level, a shift in the location of one moderate 
to large employer can cause extreme variation in two local markets which will 
nullify each other in the national data.
Requirements of Industry
These five attributes of demand generate specific requirements which the 
Industry aust be able to meet If It Is to satisfy demand. First, the Industry 
must possess a sufficient array of specialised talents to meet the variety of 
unit-types of demand. This diverse array could be provided In one or a comblna-
9Edward L. Keating, An Examination of the Variations of Housing Supply
Factors In Madison, Wisconsin, during the Period 1959-1968" (Unpublished paper, 
University of Wisconsin, 1970), p. 59.
tion of two ways: (1) The estsbllshnsnt of a number of permanent organizations, 
each of which would be capable of meeting a particular type of deaund; or (2)
The formation of a pool of all the various required skills which could be drawn 
upon as needed for specific projects.*®
The superiority of either of these methods of organization will be 
determined by the degree to which different types of units demanded differ from 
one another, by the number of each of the different types which are deaumded, and 
by the other requirements which derive from the remaining attributes of demand.
Secondly, the industry aust be highly flexible because the demand for 
housing of all types fluctuates over a wide range of both the national and local 
levels and because demand for particular unit-types fluctuates to an even 
greater extent. Both the ability to expand operations, when demand increases, 
and the ability to contract operations, when demand is either satisfied or with­
drawn, are required.
Colean and Newcomb see this requirement as the generator of the following 
organizational characterisitlcs:
1) Looseness of managerial combinations, to permit rapid regrouping, 
expansion, and contraction.
2) A minimum of fixed capital investment, to keep down fixed charges 
in times of activity.
3) A floating labor force that is not tied to the fortunes of any speci­
fic employer and for whose welfare no specific employer is responsible• *
Thirdly, the industry must be geographically flexible because geographic 
markets exist, because only a few such markets could be combined by a central 
manufacturing facility, and because demand in these local markets is subject to 
extreme fluctuations.
Returning to the two alternative types of organizational structures which 
were circumscribed by the variety of unit-types demanded, it is clear that an 
industry composed of highly specialized, permanent firms which are organized to 
w e t  a particular type of demand would not possess the requisite flexibility to 
minimize financial disruption to the firms in slack periods or to follow demand 
geographically. A permanent organization would be faced with high costs of 
carrying non-productive workers through slack perioda, with the necessity to 
shift workers from one geographical location to another as demand varies between 
localities, and with high carrying costs for the fixed capital investments 
which are normally associated with highly specialized production firms.
Instead, the residential construction industry has formed Itself along 
the lines suggested by the other alternative; that is, a loosely organized pool 
of skills and resources required for production from which can be formed temporary 
organizations for the purpose of constructing individual projects. Four discrete 
but related systems provide the necessary flexibility.
First among these is the general contracting system, which Includes the 
management talent required to combine resources and skills for specific projects. 
By creating temporary relationships with specialty sub-contractors, labor, 
material suppliers, and equipment renters, these firms increase their own ability 
to withstand the previously documented fluctuations in demand. Even so, the 
Industry is characterised by high entrance and exit rates.
Underglrdlng the general contracting system is the sub-contracting 
system which provides part of the specialised skills required by the variety of 
demand while enabling the rapid assembly and dismissal of project-oriented staffs 
required by variations in the unit-type, voliaaa, and location of demand.
10
Miles Colean and Robinson Newcomb, Stabilising Construction (New York: 
McGraw-Hill Book Company, 1952), p. 90.
**Colean and Newcomb, Stabilizing Construction, p. 93.
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Directly supporting the sub-contracting system end thereby indirectly Soae of the arguments frequently advanced for a change In technology are
supporting the general contracting system Is the highly differentiated and mobile 
labor force. The skills of the labor force are employed for only as long as they 
are needed and when they are needed. While the ability to avoid financial disruption 
at the two levels of management is enhanced by this arrangement, there are social 
and economic costs that must be borne by labor. The necessity to follow demand 
geographically is disruptive socially, and the already seasonal nature of con­
struction employment is exacerbated by the transitory nature of employment.
Finally, the interlocked systems bringing management and manpower together 
for specific projects are serviced by a complex network of material distribution. 
Whether manufacturers, wholesalers, jobbers, or distributors, the firms in this 
segment of the industry are responsible for maintaining sufficient inventories 
to meet local demand. In addition, financing is frequently handled by or through 
this component of the industry.
Thus, when the basis of an examination of the traditional construction 
industry is the array of social and economic forces which define the environment 
within which the industry operates, the conclusion is substantially different from 
the conclusion reached if the basis were a more limited view of technical feasi­
bility. The industry has responded to this environment by avoiding many of the 
pitfalls of a diverse and volatile demand and, at the same time, has managed to 
satisfy much of that demand.
Desirability of Technological Change
Consideration of the desirability of changes in the levels of technology 
for the industry, or for segments of the industry, should be subjected to three 
lines of questioning. First, why is such a change desirable, i.e., what goals would 
such a change seek to satisfy? Second, against the background of the industry as 
depicted, what changes in the environment of the industry would be necessary to sup­
port a change in technology? Third, what internal and external effects might be 
reasonably expected to be associated with a change in either the environment or the 
technology?
Why is change desirable? There is a prevailing attitude in this country
which suggests that because a particular thing becomes technically feasible it is,
12a priori, not only necessary but desirable. This attitude has manifested itself 
in moon trips, nuclear weapons, super-sonic airplanes, and home gadgets. While 
there are exceptions to this observation,12 3 *the prevailing attitude leads 
directly from feasibility to production.
Rather than accept this proposition, which, if the stock market is any 
indication, many already have accepted,1* the question "What is desired from a 
change in technology?" should be asked.13 There should be some very definite 
improvement in the ability to satisfy the goals associated with housing and 
specifically to make more housing units available at a lower cost. Hopefully 
there should be some secondary and tertiary benefits to other goals of society.
12Hasan Osbekhan, "The Triumph of Technology: 'Can* Implies 'Ought,'" 
(Santa Monica, California: System Developm ent Corporation), p. 7. As cited in 
Erich Fromm, The Revolution of Hope: Toward a Humanised Technology (New York: 
Harper and Row, 1968), p. 34.
13The exceptions occur primarily when established economic Interests 
would suffer from the introduction of a new technology, such as 40 M.P.G. 
carburetors or pollution free engines.
14,It is instructive to trace the increases In prices of housing and 
housing related stocks over the past two years. An inflated price, much of 
which has since disappeared, was attributed to these stocks partially because 
it was popularly thought that a shift to a new technology was imminent.
Actually the primary question revolves around the broader Issue of 
human needs with respect to housing. The question raised here is but a part 
of this broader framework. Because the focus of the discussion is the 
relationship between housing technology and social and economic goals and 
conditions, the broader Issue la not treated.
that It would Increase the speed with which buildings could be built, that it 
would expand the productive capacity of the Industry as a whole, and that it 
would make more efficient use of labor resources.16
To the extent that the "housing problem" is a problem in production,17 
Increases in the speed with which buildings can be constructed and consequent 
increases in the productive capacity of the industry would contribute to the 
achievement of this goal.
The third factor, increased labor efficiency, is dual-sided. While 
reduction of the Increasingly expensive labor component in housing may contribute 
to reducing the cost of housing (if the capital which replaces labor is less 
expensive), elimination of construction jobs may not be desirable from a social 
point of view. Internal efficiency should not be a goal in and of itself. Only 
if that efficiency contributes to broader goals, is it reasonable to build a case 
for increased efficiency. In this case, where there are both benefits and dis- 
benefits, a careful analysis of each of these attributes is mandatory.
For those employees who would remain in the residential construction 
industry, working conditions and annual income should improve.16 For those 
employees who are forced out of the industry, particularly those older employees, 
there is a much bleaker prospect. Care must be taken not to repeat the techno­
logical revolution that was sponsored in agriculture and had the effect of strand­
ing some of the very people it intended to help.
Generally, the primary argument for a change in the technology of hous­
ing is that it would reduce costs. However, there are conflicting reports on the 
19 20validity of these claims. ’ Assuming that these claims are true, the magnitude 
of the contribution of even the most ambitious claims to the national housing 
goals may have been over-emphasised. If former Assistant Secretary of the De­
partment of Housing and Urban Development H. Ralph Taylor's estimate that each 
$100 reduction in the cost of housing expands effective demand by 15,000 families7  ^
is correct, then a 25 percent reduction in the cost of a $17,500 house would ex­
pand demand by only about 600,000 families. While this is not an insubstantial 
number, it is clear that the national need of 10.8 million families77 would not 
be appreciably diminished. If the reductions in costs are less than 25 percent, 
then, of course, the number of families which would be brought into the effective 
demand category would be even less. The Inescapable conclusion remains: that 
a substantial change in the volume of housing need will not be accomplished 
within the target decade without a marked increase in the subsidy devoted to 
housing.
Department of Housing and Urban Development, Division of International 
Affairs, Industrialised Building - A Comparative Analysis of European Experience 
(Washington: Department of Housing and Urban Development, 1968), pp. 74-81.
l^The national housing goals indicate that two-thirds of the subsidized 
units required to satisfy need would have to be new units. The remaining one- 
third would be rehabilitated units.
18These conclusions assume that the parasitic pattern of the mobile 
home Industry will not be allowed to develop and that many employees in the 
Industry will remain in the Industry.
19Conversations with Dr. William Chan, Director of the National Building 
Agency, London, England, in Blacksburg, Virginia, in 1969 indicated that costs 
for industrialised buildings ran from the same to five percent above those of 
traditional construction.
^Department of Houslna and Urban Development. Industrialized Housins.
p. 123.
21 Neal Mitchell, Testimony before the National Commission on Urban 
Problems, Detroit, Michigan, September 27, 1967, in Hearings before the National 
Coemission on Urban Problems. Volume 5 (Washington, D. C: Government Printing 
Office, 1968), p. 150.
2ZPrank S. Kristoff, Urban Housing Needs Through the 1980's: An Analysis 
and Projection, National Commission on Urban Problems Research Report No. 10, 
(Washington, D. C: Government P-lntlng Office, 1968), p. 6.
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To summarize the anticipated benefits from a change In housing technology first, particularly when the economy is at full smployoent and commercial and
the primary benefit appears to be an Increase in the capacity to produce housing, heavy construction are active. Nevertheless, an excess of manpwer to jobs still
while secondary benefits Include improved working conditions and income for a exists, at least nationally, for thia aector.
segment of the labor force and, possibly, a reduction in the cost of housing or Increased labor efficiency through advanced technology may seem to dimin-
an increase In the quality of housing without a corresponding increase in cost. ish in importance when the relatively low skill levels required by many jobs in
How is chanfte accomplished? The previous descrintion of the structure construction are paired with minority group demands for access to the jobs which
and organization of the industry as being primarily a response to characteristics sre available.
of the demand for housing suggests that in order to alter the technology of the As was previously mentioned, a greater degree of industrialization in
industry, some modifications in the nature of demand are required. There are housing holds the promise of a number of benefits for labor: steady employment
a number of possibilities. instead of the now predominant seasonal and geographic fluctuations, better
First, there is conflict between the currently operational methods in working conditions, better pension plans through coverage by a smaller number
implementing national economic and housing goals. The reliance of government of jurisdictions, and hopefully, improved safety precautions and accident pre-
on monetary policy to attempt to secure continued economic growth, coupled with vention programs.
the countercyclical nature of the housing industry, has contributed to the However, the shift from a labor intensive to a capital intensive pro-
severe declines in demand and production noted in Table 1. Elimination of this duction process, which is implied by most of the current proposals for new tech-
conflict by either employing another method such as wage and price controls or nology, would limit these benefits to a smaller number of workers than are pres-
by exempting housing from the full effects of monetary policy, as the Federal ently employed in residential construction.
Reserve and the Horae Loan Bank have moved to do recently to combat inflation, The decision by government to pursue a change in the level of industri-
would appear to support the attainment of both goals simultaneously. While alization of housing, which has prompted much of the current interest in the
these alterations may tend to stabilize effective demand nationally, some pre- subject, has to be evaluated in light of the prospects for jobs which will re-
liminary research suggests that variability of local demand may not be substan- place the ones eliminated by the change. It is doubtful that such an evaluation
tially reduced. has yet been made.
Interestingly, there appears to be a relationship between the size of 
the producer and the degree of demand instability at the local level. It is
The Future of Housing Technology
hypothesized that the producers of large numbers of units within a single market
If, as asserted in this paper, the housing industry is characterized by
respond to an increase in demand by building rapidly, each producer hoping to fill
a rather high level of response to demand, then it seems reasonable to expect
his individual projects before excess demand is depleted. Frequently, this in-
changes in the supply of low-cost housing to be brought about through changes
tensive period of activity closes with a substantial amount of excess supply as
in those factors which determine demand. Some of these changes will require
the final few large producers overshoot demand. Thus, the scale of the producer
governmental adjustments at a national level. Others can be provided through
appears to determine the degree to which demand is exceeded and, in the case of
large scale producers, considerable demand instability is introduced by the
At this point it seems certain that some builders are already finding
supply saturation which takes place at the end of a period of increased produc-
type of residential construction. The more important question is, "Can this
tivity. If this hypothesis proves to be correct, it does not augur well for the approach be used to provide housing for poor families?" If this question is to
future of technological change in the housing industry without a change in the be answered affirmatively, there must be a very large increase in the scale of
attributes of demand. Only if a producer is large enough to penetrate a number 
of diverse local markets will he be able to protect himself from the volatility
operations. The aggregation of demand referred to above implies a public respon-
he may introduce into each market.
sibility especially in the exercise of the power of eminent domain in the assembly
A final way to modify some of the attributes of demand, and a potentially
of large scale construction sites. Further, it will be a public responsibility
more effective one, is to aggregate that portion of the most easily controlled
demand, that which emanates from the public sector, and channel these large
of exclusionary zoning practices and the rationalization of building codes.
In view of the limitations on the cost reductions possible, one might
volumes to producers who were changing, had changed, or had Introduced new 
technology. With a guaranteed minimum demand, producers would be in a much bet-
be prompted to ask, ''In reality, la there such a thing as 'l» Cost Housing'?"
The Industry is capable of making cost reductions, but the provision of standard
ter position to make the kinds of investments which are required to change or 
introduce new technologies.
housing to poor families alto will require that the problem be approached from
What are the secondary effecte of changes in the market or in technology? 
One of the major secondary effects, previously noted, will be the consequences 
of changes in technology for the current end future labor supply. Presently,
more than five million workers fill a yearly average of 3.2 million Jobe in the 
23construction industry. Residential construction stands at the and of the line 
for construction manpower, and, conaequently, shortages tend to appear there
the other aide through Increased governmental subsidies.
23John T. Dunlop and D. Quinn Mills, Manpower and Construction: A 
Profile of the Industry and Projsctlons to 1975," in President's Cossiittss on 
Urban Housing. Technical Studies. Vol. II (Washington. D. C: Government Printing 
Office, 1968), p. 281.
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